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NATIONAL ADVISORY CO-TEE FOR AERONAUTICS. 

Under the naval appropriation act (Public No. 371, 
Sixty-third Con ress) approved March 3, 1015, the Con- 

ess provided 9 or a Nationd Advisory Clomiiiitkee for 
reronautics consistina of not more than 13 nieiiilxi-s, to 
be a pointed by the %resident#. The act prescribes the 
meni g ership as follows: 2 from the Wa,r Dej):wtiiient 
(office in charge of military neron:mtics), 3 from the 
Navy Department (office in charge of n a d  aeroiinutics! , 
1 each from the Smithsoriiun Institution, the United 
States Weather Bureau, and the United States Bureau 
of Standards, 5 additional persons acquainted with the 
needs or skilled in aeronautical science and its cngiiieer- 
in side. 

%he duty of tlie committee is to supcrvisc aiicl direct 
the scientihc study of the problems of flight, with R view 
to their practical solution, and to deteimiiiie the prc~hleiis 
which should be es eriinentally a t tnckd,  and to discuss 

The committee may direct and conduct resenrcli and ex- 
perimcnt in aeronautics in such !nborat,ories as may hap- 

en to be placed under its dircctlon, under rules and regu- 
Pations for the conduct of the work forniulnted by the 
committee and a proved by the President. This com- 

estra com ensation and lias the 
sum of $5,000 for five years to fevote to esperinient,d 
work and investigations, clerical espenses and supplies, 
and necessary espouses of the committee in travelin2 to 
and from and while attending the nieetings of the coni- 
mi ttee. 

Under the authority granted by Congress President 
Woodrow Wilson appointed the followiiig gentlemen as 
members of the committee. 

Member&<p of the Committee. 

their solution and t P ieir applicntion to pictical  questions. 

mittee serves witiout P 

Brig. Gen. GEORGE P. SCRIVEN, U. 5. A., Chairman, Chief Signal 

Naval Constructor HOLDEN C. RICHARDSON, U. S. N., A”j’crelary, Navy 

Prof. JOSEPH SWEETMAN AmEa, Ph. D., Johns Hopkins University, 

Ca i t .  MARK L. BRISTOL, U. S. N., Director of Naval Aeronautics, 

Prof. WILLIAM F. DURAND, Ph. D., Stanford University, California. 
Prof. JOHN F. HAYFORD, C. E., Northwestern University, Evanston, 

Prof. CHARLES F. MARVIN, M. E., U. 8. Weather Bureau, Washington, 

Hon. BYRON R. NEWTON, T r e w  Department. Washington, D. C. 
Prof. MICHAEL IDVORSEY PUPIN, yh.  D., Columbia University, New 

Lieut. Col. SAMUEL REBER, Signal Office, War Department, Washing- 

SAMUEL W. STRATTON, Sc. D., U. S. Bureau of Standards, Washington. 

CHARLES D. WALCOIT, Sc. D., Smithmian Institution, Washington, 

Officer, War Department. 

Department. 

Baltimore, Md. 

Ikavy Department. 

Ill. 

D. C. 

York, N.  Y. 

ton, D. C. 

D. C. 

D. C. 
This committee duly met, drew up rules and regula- 

tions for the conduct of the work of the national coni- 
mittee, and organized an executive committee. ,The 
President of the United States approved the rules and 
regulations on June 14, 1915. 

WORK DURINff 1915. 

The following memorandum, covering in a general way 
the work acconiplished by the coninlittee during the 
past year, was issued by the secretary on October 30, 
1915, a t  the suggestion of the esecut,ive coiniiiit.tce : 

1. The executive coninlittee, act,ing on authority dcle- 
gated to it by the advisory committee, entered into con- 

tract with tlie Massachusetks Institute of Technolqgy 
for a report on the su1)ject of aeroplane stability, which 
report was subniitted by N R ~  C’onst,rucbor Huiisaker 
and Professor Wilson, the suh&nce of the report being 
a aint,lrematicsl treatise of the subject, niicl nn espen- 

miinntion of t,he chnrnc t,eris tics of a normal 
type aeroplme. On this (lati1 r,nd 011 thr bn.sis of an 
iiigcnious iwthocl of m:aiiipuln.t.ioii of Routh’s Diacriiiii- 
nat.n, c:i.uses niid vdunl>!e conclusions l i a , r ~  been arriwd 
a t  reln tive t,o the lwhavior of an neroplnae under two 
cliffereat condit,ioiis, the first being t:lint of n.n aero laiie 
wliose controls reiiinin fixer-1 x-liilc en t,ering a p u g  the 
second being that of an neroplnnc wllose coiit~rola are 
iiiniii~)u~ii.t,ed, either by the pilot or by aut,onint.ic iiieans, 
in such a iiianiier thxt it rrtnins n hserl ntt.it,urle wide 
eiic.ouii teriiig t!w puff. The conclusions show that where 
nii aeroplme follows it,s imtiiral pnth in encounteriiig a 
puff, it  :s eleratctl t.o a i i i ~ n n  higilt. of about, t:liree tiiiies 
tliat of t,he accclemt.ion of the puf? in feet per second, 
nncl then follows an oscillatiiig pakli, returning to a 
neut,rd conclitioii a t  tlie elevation given; wliereas, the 
aeroplane controlled so as to  iiinintain its attitude of 
fli lit, is rnised to n iiiean height equal to that of the ac- 
ce f er,zt,ion. The effects of a following gust are of the 
opposite nature. It appears that t,he accelerations act- 
ing on the iiiacliiiie are such as to bring into pltxy st.ressw 
which are well inside of those provicled in a factor of 
safety of 7 or S .  However, it  ap~ears that trliou h the 

when encountering a puff tliaii the other machine, it has 
less range of safe ilying speed. 

2. A cont.ract was also entered into with Colunibia 
University for u report on niems of improving the design 
of ueronnutic en-ines, and this has resulted in a volumi- 
nous and valuabye treatise being submitted by Professor 
Charles E. Lucke, of Columbia University. The treb 
tise is divided into three parts and contains, besides 
Professor LUC~C’S main report of his investigations and 
conclusions, a large amount of valuable information col- 
lect,ed froni all sources, sliowina the status of aeronautic 
engine design a t  this time. h u e d  on the conditions 
found, Professor Lucke offers valua.ble sugoestion3 toward 
the iniprorenient of reliabili ty, adnpta.hity, and effi- 
ciency, with due regard to the weight of the complete 
power plnnt. 

3. Anot.her contract was entered into with the United 
States Rubber Co., at a noniind sum, for an investi- 
gation and report relat.ive to the merits of different 
qun1itic.s of neronaut.ic fnbrics, which includes a report 
on friction based on tests conducted in the wind tunnel 
at the Washington Navy Yzwd. The report shows, so 
fnr tis friction is concerned, t.hat the friction of all fabrics 
is reduced to a very satisfactory degree by the use of any 
good gra.de of spar vtarnish, and that surfaces in their 
natural finish have niuch greater coeficieiits of friction. 
The r eh ive  nieri t3 of different fabrics as to t.Fnsile 
strength, weight, hygroscopic r:ilities, fire-resisting 
qualities, per~neahilitp, etc., :we iscussed in a satisfac- 
tory maliner. It a p i r s  that it is very probable that 
racticrnlly any g r a c  e of neronaiitic fabric can be made 

c orp degree, though the niems #reproof t,o a mtisfz t 
used in the esperinicri ts were not en tirely satisfactory, 
on account of t,he det,eriorntion which took placc when 
the necessary compounds were introduced to a sufficient 
degree to completely destroy the inflammable qualit,ies 
of the f:iI:wic. 

made to obtain :I, report from Cornell 
Viiivcrsity rclnti~c t,o t.he drsipn of a muffler for aero- 
plnne engines, but by rensoii of delays in completing the 

mnchine ret.aining a fised attituc I e, rises and fa1 f s less 

P 

4. An rffort 
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cont.ract, and unfortunate csplosions wrecking the first 
two derices construct,cd, this work lins h e n  delnyed. 
However, it, is probable that further teat,a ni;t,v present 
more satisfzict,ory results. 

5. A valua?>le report was cont,rihuted -roluutarily by 
John A. Roebling’s Sons Co., 011 talle suhject of wire t.er- 
minab for aeropl?no cons brncthxi. Their rcpoi t, while 
not complete, is in very sat,isfnct.ory form, and shows 
that it is possihle to obtain 100 per cent eKicicncy of 
terminal construct,ion wi t.li hnnl mire, strmd, and cable. 
The point is raised that the efficiencies of the tliffcrtmt 
types of wire trussing, ba.sec1 on weight for strengt.h, are 
in the order of wire, strmcl, and cable, mid it is therefore 
not clear why there appenxs t.o be a grnrrul pwfercnce in 
this country a.nd abroncl for the use of st,rnnd and cdde, 
and it appea.rs th3t other fizct.ors thm those consiilered 
in the investigation must be of importance, the probable 
factor being that of elnsticity, though no definite rensons 
for such preference were presented. 

6. The Advisory Coinniittec instituted an invest.igntion 
as to the facilities available in different cnollegcs, tecli- 
nicd inst.i tut,ions, engineering institutions, and among 
munufucturers and various aeronautic socictics, for the 
carrying out of aeronautic investigations. It found that 
limited facilities were avnilable for at tacking various 
problcms of aeronautic design,. and that thev could he 
made available to the comnii t.tee, provided sufficient 
funds were available t.o citrry out tlic necessary espcri- 
ments, or to engage competent engineers on different 
phases of the work. A large number of colleges have 
available mechanical laboratories and engineering courses 
capable of application to aeronautics, but only the M~.SSIL- 
chusetts Institute of Technology and the university o€ 
Michigan so far offer regular COUIS~S.  Worccater Poly- 
technic Institute has conducted esperinients on full- 
sized propellers mounted on a whirling tttble turnin- on 
a pivot in the middle of R pond. The arnis of the wkrl- 
ing table arc provided a t  one end with a dynamometer 
for measuring tlie tor uc and thrust ancl Ievolution3 of 

trolhng the speed of the prope.ller. The speed of the 
rotating arm is controlled by ineaiis of a drng 111 the wnter, 
attached to the opposite end of the rotating arm. While 
there are objections to this method of testing in a circu- 
lar uth in the open, tlie method is ingenious and the 
resu P ts obtained should be valuable, patticulidy for 
comparison. In gcnernl, however, i t  appears that the 
interest pf colleges is inore one of curiosity tlia1: that of 
considering the problem ns R true engineering one, 
rcquiring development of engineering resources, and, 
therefore, not- yet of suffiaent lmportnnce to engage 
their attention, esccpt in a. fundamental way. Mnnu- 
facturers, naturally, tire prlncl ally interestcd in the 

quirements, or po ular demand, but which will not 
in\-olve too rndica! or sudden change from standard 
types. 

7. It wns found that the Bureau of Stanc1:irds is woll 
equipped for carrying on all investigations involving the 
determination of the physical factors entering illto aero- 
nautic design, and is prcparecl to tnke up such nintters 
as nre of sufficient gencml ititercst to WZ’** 11 ‘xn t srmnie. 
The bureau had dready prepnrcd, but not publishcd, a 
paper on thc suhject of Pitot tubes with rcfrrencc to 
their use for air spwil nietcrs. This pnper W;VS preparcd 
bp Professor Hersclid nncl Dr. Buckinphixm. I t  wbs 
submitted to the csecutive coniniittro. in rough fmn, 
anJ tho Burenu of Stnnc!nds is now p l . ~ ~ : g  i t  in fon:1 for 
pu5lication by the committee. It give  an intercstiiig 

the propeller, and a t  t ‘fi e center a control stnnd for con- 

development. of types which WI O B  meet Crovcrnnient re- 
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description of the investigntion of the properties of 
diiforenta ty  ~ c s  of air speed indicators. 

8. Tile d:wy Department is equipped with a model 
b:tsin ancl wind tunnel nt the Wnshmgton Navy Ynrd, 
with aclrqimte shop facilities for carrying on the work in 
n liniitcd wny, niid is also constructing at the Washington 
Navy Tsrcl n plnnt for the testing of aeronautic motors 
nx l  deviccs involved in tlicir operation, wliich will be 
in coniiiiission at  an ewly dtte. Also, under the Navy 
Depnrtnient stmcly progress is being made in attacking 
>ract.ical Imblmis iiirolved in the development of the 
kavy aeronautic service nt its station at  Pensacola, and 
theorrticnl n.nd prncticnl closign are in hand in the Bureaus 
of Construction and Repair ancl Steam Engineering. 

9. The War Depa.rt.nient has limited facilities at  the 
fiying school a t  Snn Dirgo, for investigations of interest 
to that brnnch of the scrvicq nncl is able to c a y  out in a 
liinitcd way osperimcnts of interest to the service on full 
sized machines, for which work it has the assistance of 
technical cspert,s. 

10. The Wrather Rureau is well equipped for the deter- 
mination of the problcnis of the ntniosphere in relation 
to aeronnutics, and Profrssor Marvin, n member of the 
Advisory Committee, is tho clinirnian of a subcommittee 
engaged on this problem. The work, however, is limited 
until tlie necessary funds for more estensive work become 
available. There is alrendy available in the records of 
tlie bureau much information of value which rcquires 
compilation in a form suitod to ncronnutic requirements, 
and this work will be the suhject of a preliminnry report 
to be included in the annual report, of the coillmittee. 

11. The Smithsonian Institution has been enga ed 
for a number of years on the wmpilntion of the bdio-  
gra hy of aeronautics, ancl is prepared t.o continue this 
wor 1 - for at least two years niore with the funds at  its 
disposal. The Institution has also contributed funds 
towarcl the development of the work of the subcommit,tee 
of the Weatlier Bureau in its investigation of the problem 
of the atmosphere in relation to aeronautics. 

SPECTRUM AND TEMPERATURE OF SOLAR 
‘PHOTOSPRERE.’ 

By A. AMERIO. 
[Reprintdfrom Science Abstracts. Sec. A, Oct. 25,1915,i 1389.1 

This lengthy and exhaustive monograph gives a de- 
tailed account of the author’s researches in this domain. 
The object of the investigation is set forth and tlie spec- 
trobolonietric arrangement employed is illustrated. It 
is impossible in a short abstract t.0 cover the whole 
ground. but n few of the more important result,s may be 
referrcd to. The ohscrvations wero made in 1905-1911 
a t  4 stat.ions, namely Rome, Alagna, Col d‘Olen. and 
C:ipanna Reginn Mnrgheritn,. !.he atninsplieric absorp- 
tinii being rnlculat.ed b y  imagining the ntmospliero to be 
divicld into 4 strat.a and assig!iing separate coefficients 
t.0 each st.ntioa, according to its elevation. Froni the 
totnl obserrnt.ions it is dduced t.hnto tho rscliation reach- 
ing the earth at, the upper limit. of the at,niospliere, from 
t.hc center of the solar disk is 2.51 gin. cnla. pcr sq. cm. 
per niin. From this and from t.hc clat,n as to t,lie energy 
clistrihutinn on t.he solar disk the solar constant 2.09 can 
be cloduccd. But t,he snlnr ntniosphere hits t.lie effect oE 
recliiciii: t.ho enerpv radiilt.ed hy t,lw photnsplmru in t.ho 
ratio 15O:IOO; so that the value of t.he solar coiirt,nlit if 

1 hlem., ACCJ~.  l.iiicei, 1914, 9. No. 9, p. 3 3 - 3 8 .  


